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The Magellanic System represents one of the best places to study the formation and 
evolution of galaxies. Photometric surveys of various depths, areas and wavelengths 
have had a significant impact on our understanding of the system; however, a complete 
picture is still lacking. VMC (the VISTA near-infrared YJKs survey of the Magellanic 
System) will provide new data to derive the spatially resolved star formation history and 
to construct a three-dimensional map of the system. These data combined with those 
from other ongoing and planned surveys will give us an absolutely unique view of the 
system opening up the doors to truly new science! 
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1 Introduction 

The Magellanic Clouds (MCs) are interacting SBm 
galaxies similar to many that exist in Universe. They 
are the largest neighbouring satellites of the Milky 
Way, reflecting a typical environment of a large galaxy 
surrounded by satellites. They contain stars which are 
as old as the Universe as well as newly forming and 
this extended range of star formation is a highly valu- 
able source to understand the process of formation and 
evolution of galaxies in general. 

The MCs are overall more metal poor than the 



Galaxy and therefore may hold information about the 
Universe at its early stages. They are located at a 
fairly well known distance, which makes it easier to 
measure details of their stellar component and struc- 
ture. They are also fortunately located in a region of 
sky only lightly affected by Galactic reddening, which 
translates into the capability of detecting their faint 
stellar populations. 

The MCs belong to a complex system, the Magel- 
lanic System, which has in total four distinct compo- 
nents: the Large Magellanic Cloud (LMC), the Small 
Magellanic Cloud (SMC), the Bridge connecting the 
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two Clouds and the Stream attached to the SMC. The 
latter two are predominantly formed of gas and are of 
tidal origin. 



2 A near- infrared view of the 
Magellanic Clouds 

The evolved stellar population of the Magellanic Clouds 
is best studied in the near-infrared window. At these 
wavelengths luminous giant stars: asymptotic giant 
branch (AGB) stars and upper red giant branch (RGB) 
stars have been detected in large numbers across the 
galaxies by wide-field surveys like DENIS and 2MASS. 

These surveys have shown that the number density 
distribution of these stars traces the morphology and 
structure of the galaxies. The ratio between C-rich (or 
C-type) and O-rich (or M-type) AGB stars, (the C/M 
ratio) is an indicator of the iron abundance ([Fe/H]); 
the relation between these two quantities has been cal- 
ibrated using homogeneous observati ons of AGB stars 
in va rious galaxies of the Local Group l|Battinelli fc DemersI 
I2OO5I I. The distinction between the two AGB types de- 
pends on the stellar surface chemistry that can be dom- 
inated either by carbonaceous or silicate molecules. 
These molecules are responsible for the opacity directly 
affecting broad-band colours; C-rich AGB stars pop- 
ulate a large range of J — Ks colours a narrow range 
of Ks magnitudes contrary to O-rich AGB stars. The 
Ks magnitude distribution of AGB stars, interpreted 
using appropriate theoretical models, is a simple in- 
dicator of the mean age and metallicity of the under- 
lying stellar population showing considerable inhomo- 
geneities across both galaxies. These results are de- 
scribed in more detail below. 



2.1 The structure of the LMC 

The distribution of AGB stars (Fig. [1} , regardless of 
their spectral type, shows a smooth outer elliptical 
structure embedding a thick bar and protuberances 
emerg ing from it, hinting at the existence of spiral 
arms (|Cioni. Habing. fc Israelll2000D . 

By selecting AGB stars in a narrow range of colours, 
their mean luminosity will trace distances across the 
structure of the galaxy. In fact, this method allowed us 
to derive the orientation of the LMC in the sky, pro- 
viding accurate m easurements of the inclinatio n and 
the position angle (jvan der Marel fc Cionill200l[ ). 
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Figure 1: Distribution of AGB star counts across 
the LMC. Contour s are at 3, 5, 10, 20, 30, 50, 10 0, 
150 per 0.04 deg^ (ICioni. Habing. fc Israe]|[2000l) . 



2.3 The Ks method 

The Ks magnitude distribution of AGB stars holds im- 
portant information on the metallicity and age of the 
overall stellar population. In particular, the observed 
magnitude distribution of C-rich and O-rich AGB stars 
can be interpreted using theoretical distributions con- 
structed using stellar evolutionary models spanning a 
range of metallicity and age parameters. First, it is 
necessary to isolate the AGB component from other 
stellar components such as foreground stars or stars 
at other stages of evolution. This is done using the 
near-infrared colour-magnitude diagram {J — Ks, Ks). 
The same selection criteria are applied to synthetic 
diagrams obtained from stellar evolutionary models. 
Then, the resulting observed and theoretical samples 
are compared to identify the one that best represents 
the stellar population in the selected area (Fig. [3|. 

The study of the MCs using this tec hnique with 
theor etical models from th e Padova group llGirardi et al.l 



,20001 : iBerteUi et aD 1 19941: iMarigo^ Giradi, fc BressanI 
is presented in ICioni^t''an ~ i|2006al The au- 



2.2 The C/M across the LMC 

The distribution of the C/M ratio across the LMC 
(Fig. [^jl shows clearly the existence of the classical 
metallicity gradient which is present in many galax- 
ies: the iron abundance is higher in t he centre and de- 
creas es more or less radially outwards (jCioni fc Habin j 
l2003l \ This tre nd has subseq uently been confirmed us- 
ing RGB stars (|Alves 11200 j ). 



thors showed that the star formation rate derived from 
localised regions within the galaxies does not apply to 
the galaxies as a whole but inhomogeneities in both 
metallicity and mean age are clearly present. This re- 
sult is free from systematic differences that may occur 
because of the specific stellar models adopted. 

2.3.1 The LMC mean age and metallicity 

The stellar population across the LMC appears younger 
in the East than in the West. The bar has a composite 
stellar population and does not show up in the maps 
of mean age and metallicity. These maps have been 
corrected for the orientation of the LMC in the sky 
and for foreground, but not differential, reddening. 
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Figure 2: C/M ratio distribution across the LMC. 
Contours are at: 0.1, .25, 0.4, 0.55 per 0.04 deg^ 
(ICioni fc Habingll2003f ). 
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2.3.2 The SMC mean age and metallicity 

The distribution of metallicity across the SMC as a 
function of age shows a very interesting pattern, per- 
haps associated with the propagation of star formation 
throughout time. A region of high metallicity is lo- 
cated South-East of the galaxy centre and corresponds 
to a mean age of 2 Gyr. Going back in time this re- 
gion moves clockwise to the West, leaving the centre 
of the galaxy metal poor and with very little variation 
(|Cioni et alJl2006bD . Fig.H 




Figure 3: Observed magnitude distribution of C 
and M stars (histograms) compared with theoret- 
ical distributions (continuous lines) in a given re- 
gion of the LMC (jCioni et al.ll2006ah . 



The C/M ratio traces well the distribution of metal- 
licity obtained from the Ka method confirming the va- 
lidity of the C/M ratio as an indicator of [Fe/H]. There 
is a region North-East of the centre where the metal- 
licity is high, as well as in an outer ring- like structure 
extending from the South to the West. While the first 
region probably corresponds to a place with active star 
formation, the latter might be affected by a low num- 
ber statistics or by the size of the bins adopted to con- 
struct Ka histograms. In fact, the distribution of the 
C/M ratio derived in smaller bins (Fig. [2]) shows clearly 
a metal poor ring around the LMC which surrounds 
a region where the metal content is higher. This sub- 
structure is washed out by larger bins necessary to ob- 
tain a statistically significant Ks magnitu de distribu- 
tion fo r both C-rich and 0-rich AGB stars (jCioni et al.l 
l2006al '). 



Figure 4: Clockwise from the top left: distribution 
of the metallicity that corresponds to the maxi- 
mum probability for a star formation rate equiva- 
lent to a mean age of: 2.0, 3.9, 6.3, 8.7 and 10.6 
Gyr for C stars across the SMC. Contours are at: 
0.7, 0.8, 0.9 0.94 an d 0.98 expressed in terms of Z 
(ICioni et al. l l2006bD . 



A similar ring-li ke feature traced by hig h metals 
fc Zaritskvl i20Q4 ) in their 



was also detected bv lHarris" 
analysis of the MCs Photometric Survey database. They 
found that this substructure corresponds to a stellar 
population of about 2.5 Gyr old either originating from 
a gas rich merger or awaiting the subsequent inward 
propagation of star formation. 

2.4 Origin of inhomogeneities 

In homogeneities of met allicity and age are, according 
to lBekki fc Cionil (|2007^), fossil records of clumpy pasts 
of galaxies. This means that stars form in clumps and 
each clump has an age and a metallicity. If clumps are 
smaller than 10^ M© then they dissolve to form the 
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field stellar population. On the contrary, if clumps are 
larger then they keep their identity and will form sta- 
ble structures like galaxy cores and bars. From what 
the Ka method has shown us, it is possible to isolate 
regions in a galaxy that can be associated with a dom- 
inant mean age and metallicity suggesting that most 
of the population there originates from a given clump 
or from a combination of clumps which differs from 
the combination that was present in another spatially 
different region. 
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Figure 5: Distributions of stars originating from 
different stellar clumps projected onto the x — z 
plane for different tidal interaction models trac- 
ing each a different arc; for a colour figure see 
(iBekki fc Cionill2007D . 



2.5 What is missing? 

A complete picture of a galaxy is given by the age, 
metallicity and motion of all constituents at a given 
place. To obtain these we need to observe all objects 
(stars, dust and gas) and we need sophisticated the- 
oretical models that convert observables into physical 
properties (e.g. age, metallicity). 

The Ks method, however, provides only average 
values of the age and metallicity. The latter is also 
measured somewhat more accurately by the C/M ra- 
tio. What is needed are absolute values and to obtain 
those we need either new observations or, if applica- 
ble, more sophisticated analysis techniques and a large 
effort to develop new theoretical models that include 
and are able to reproduce all observational details. 

The kinematics is certainly a fundamental aspect 
which will not be discussed in more detail in this paper. 
A knowledge of the full chemistry is also fundamental, 
this is not limited to the iron abundance discussed here 
but also to the abundance of other elements such as a 
elements which play a major role in the evolution of 
stars and galaxies. 

A knowledge of the structural parameters of galax- 
ies plays an important role in understanding the dis- 



tribution of its stellar content. It is not always easy to 
disentangle the effect due to distance and that due to 
stellar populations from an observed magnitude shift, 
especially in galaxies of a moderate size. 

3 The VISTA Public Survey 
of the Magellanic System 

The VISTA public survey of the Magellanic System 
(VMC), lead by Cioni, is the result of an interna- 
tional collaboration of astronomers working in 9 differ- 
ent countries, but most of them are in the United King- 
dom and Italy. We have prepared a Public Survey pro- 
posal to use the newly developed VISTA telescope wit h 
its in frared camera (Ernerson, McPherson, & Sut herland! 
I2006l 'l to obtain unique observations of the Magellanic 
System that will considerably improve our understand- 
ing of its formation and evolution and could be used as 
a template for the study of galaxy evolution in general. 

VMC is one of 6 public surveys approved by the 
European Southern Observatory; one of two targeting 

resolved stellar populations. For details abo ut VISTA 

public surveys check the recent publication bv lArnaboldi et all 
(|2007l '). 

3.1 VISTA 

The VISTA telescope is the premier infrared survey in- 
strument for the foreseeable future. The 4-m telescope 
is located at the excellent Chilean site of Paranal. The 
16 2048 X 2048 pixel detectors in the camera cover from 
0.82 to 2.3 micron in wavelength via (seven) broad and 
narrow band filter sets. The pixel size is 0.339" with 
an instrument point spread function of 0.51". 

In order to cover homogeneously an area of sky 
observations will be offset to fill in the gaps among 
the detectors. These amount to 95% in the x direction 
and 47.5% in the y direction. In particular, a minimum 
number of six offsets will cover 1.65 deg^ where each 
pixel will be observed at least twice. 

More details about telescope and camera can be 
found at http://www.vista.ac.uk/ 



3.2 VMC observing strategy 

VISTA observations of the Magellanic System will be 
obtained in three filters: Y, J and Ks- A total area of 
184 deg^ will be covered during five years; the survey 
is expected to begin in the fall of 2008. In detail, 116 
deg^ will cover the LMC, 45 deg^ the SMC, 20 deg^ the 
Bridge and 3 deg^ the Stream (Fig. [SJ . Observations 
will be obtained in service mode when the observing 
conditions necessary to meet the survey goals are met. 
In practice, the most crowded regions like the bars of 
each galaxy will be observed when the seeing is ~ 0.6" 
while less populous and outer regions will be observed 
with a seeing of 0.8 — 1.0". 

The sensitivity that the VMC survey will reach is 
going to match existing observations at optical wave- 
lengths and will also constitute their unique near-in- 
frared counterpart. These limits, for S/N= 10, are: 
Y = 21.9, J = 21.4 and Ks = 20.3 mag. The expected 
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Figure 6: Distribution of VISTA tiles across the Magellanic System. Underlying small dots indicate the 
distribution of C stars, clusters and associations while thick dots show the location of observations to be 
performed with the VLT Survey Telescope in the optical domain. 



efficiency of VMC observations is ~ 80%, but this may 
change after telescope first light. To accumulate suf- 
ficient integration time to reach the aforementioned 
sensitivity the plan is to acquire one epoch at each 
filter during a given night and to accumulate two sub- 
sequent epochs in Y and J as well as 11 epochs in Ks 
during the same semester for a given field (a tile). 

3.3 VMC science goals 

The main VMC science goals are the determination 
of the spatially resolved star formation history and 
metallicity evolution across the Magellanic System, the 
three-dimensional geometry of the system and the age 
dependency (empirical and theoretical) as well as the 
search for substructures like new clusters and streams. 

The sensitivity of VMC will allow us to employ dif- 
ferent indicators to meet the major science goals. In 
particular, the survey will reach sources 6 mag fainter 
compared to the 2MASS and DENIS surveys, currently 
broadly used to study the stellar content of the Magel- 
lanic Clouds as a whole. These surveys despite cover- 
ing both galaxies homogeneously do reach only upper 
red giant branch stars. VMC will include the entire red 
giant branch population, short period variables and in 
particular old RR Lyrae stars, down to the oldest turn- 
off stars. Simulations show that this is the required 
sensitivity to determine the age of the stellar popula- 
tions with a resolution of 0.2 dex with 20% errors. 

The geometry of the system will be measured using 
the luminosity of red clump stars, the period-luminosity 
(PL) relation of RR Lyrae stars and Cepheids and us- 



ing standard candles in clusters. All these indicators 
are not free from problems but we expect to produce a 
convincing measurement by combining their results. 

3.3.1 Star formation history 

Information about the star formation history (SFH) 
of the LMC has been derived from the study of many 
relatively small regions located in the outer and inner 
disk as well as along the ba r. In the SMC, apa rt from 
the comprehensive study bv lHarris fc Zaritskvl (2004 ). 
which does not probe the outer structure, there have 
been considerably fewer (and less detailed) observa- 
tions of the field and cluster stellar populations than 
in the LMC. Using VMC data the distribution of field 
stars in different phases of evolution will be traced 
out to distances never yet explored. In particular we 
aim to sample the population of RGB stars because 
their behaviour is better understood and, because they 
are likely more metal poor and, they trace the tidally 
stripped parts of the galaxies and the extended halo 
component. Densities of different stellar objects are 
strongly correlated with the SFH. 

The most powerful tool for quantitatively mea- 
suring the SFH in nearby galaxies is the analysis of 
colour-magnitude diagrams via objectives algorithms 
that search for the composite model that best fits the 
observations. A primary target of the VMC survey is 
to allow the SFH measurement in the Magellanic Sys- 
tem with unprecedented accuracy and detail, via this 
kind of analysis. Figure [7] shows a typical simulation 
for the LMC assuming the VMC targeted depth and 
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Figure 7: Simulated colour-magnitude diagram for 
a 0.6 deg^ LMC area with a known star formation 
history. The main sequence, the complete RGB, 
early- AGB and red clump stars are clearly visible; 
the Galactic foreground stars are mostly comprised 
in an almost vertical sequence red-wards of the 
majority of LMC stars. 



an input SFH constant over the 0.1 — 12 Gyr range. 

VMC data represent a unique, currently missing, 
counterpart for optical sources of similar depth, this 
will provide us with the ultimate understanding of the 
SFH across the system. 

3.3.2 Short-period variables 

RR Lyrae stars trace the old {t > 10 Gyr) stellar com- 
ponent and follow a PL relation only in the K band 
(jLongmore. Fernlev. fc Jam eson 1986). Although it is 
weakly affected by evolutionary effects, spreads in stel- 
lar mass inside the instability strip, and uncertainties 
in t he reddening co r rectio n, it does depend on metallic- 
ity; iDaU'Ora et al.l (j2004l ) show the application of this 
relation to refine the distance to the Reticulum cluster 
in the LMC. The theoretical calibration of this rela- 
tion relies strongly on the {V — K) colour. RR Lyrae 
stars in the MCs have Ks « 18.0 — 19.0 mag and opti- 
cal data of comparable sensitivity covering most of the 
LMC and the SMC from which to derive the period of 
the variation, are or will be available from microlensing 
surveys while similar data covering the Bridge will be 
obtained from STEP (Sec. 1031) . Thus, it is of prime 
importance to measure the mean Tfs-band magnitude 
of RR Lyrae stars with the VMC survey. 

Cepheids are young or intermediate-age stars (100 
Myr) which follow a much narrower PL relation in 
the Ka band than the corresponding optical relations 
and less affected by systematic uncertainties related 
to our knowledge of the reddening and metal content 
(|Caputo. Marconi, fc Musellal l2000l ) : the intrinsic ac- 
curacy of the PL-metallicity relation is ~ 0.05 mag 



(jPairOra et aLlbOO^ h The observed properties of RR 
Lyrae and Cepheid stars will be compared with up- 
dated theoretical work bas ed on nonlinear conv ective 
models of pulsating stars (jMarconi et al ] l2003l h For 
Cepheids, the application of theoretical PL and PL- 
colour relations to both near-infrared and optical data 
will allow us to evaluate self co nsistently distances, 
redde nings and metal abu ndances (jCaputo. Marconi, fc Ripepil 
1999: ICaputo et al.l[200lh . Moreover, information on 

the SFH could be inferred from the application of theo; 

rotical period-age and period-age-colour relations (,Marconi et al.l 
|200^). 

3.3.3 Stellar clusters 

Despi te a wealth of detailed studi es, e.g. iHoltzman et al.l 
(19991'): [Harris fc Zaritskvl l|2004f ). it has not yet been 
firmly established whether the field star population has 

experienced the sa me, or a similar, SFH as the star 

cluster systems, e.g. Hunter et al. (2003*') :'de Griis fc Anderi 

(.2006); Chandar, Fall, fc Whitcmorc (2006); Giclcs, Lam ers. fc Prtegies 
(r2007i h lde Griis fc GodwinI (|2007f ) in either of the Clouds. 
By combining their integrated photometry with re- 
solved stellar population studies, the MC cluster sys- 
tem offers a unique chance to independently check the 
accuracy of age (and corresponding mass) determina- 
tions based on broad-band spectral energy distribu- 
tio ns (BB-SEDs) . 

lAnders et af I l|2004f ) and lde Griis fc Anders! (|2006l ) 
developed a method that employs multiple passband 
observations to obtain simultaneously cluster ages, mas- 
ses, metallicities and extinction values. Based on a 
minimum of well-chosen passbands, absolute ages were 
derived with a precision of 35% and relative ages to 
an order of magnitude bette r (de Gri js et al. 2005. ). 
Moreover, lAnders et al.l (j2004l l concluded that to both 
constrain the cluster ages and their metallicities in- 
dependently using BB-SEDs, one would require high- 
quality photometry at both blue and red wavelengths. 
The requisite data quality at the reddest (near-infrared) 
wavelengths is lacking at present, yet its inclusion would 
allow us to (i) reach higher accuracy in the cluster 
age determinations (better than ~ 20%, which would 
therefore lead to much firmer statistical and compara- 
tive conclusions regarding the cluster-field star connec- 
tion, for instance) and (ii) as a consequence, minimise 
the occurrence of artefacts in our cluster age-dating 
techniques (s ometimes referred to as ' chimneys'; see 
e.g. fig. 7 in lde Griis fc Anderi lj2006f ). In addition, 
by including near-infrared passbands we can constrain 

any metallicity and extinction variation s much more 

precisely than by using optical data alo ne (jivanov fc Borissoval 
l2002l : IVale nti. Ferraro. fc Origlial l2004h. 

Wide-field VMC data will produce a complete cen- 
sus of the cluster population (both the optically visi- 
ble and the embedded clusters and associations) that 
will allow us to draw statistically robust conclusions; 
we will properly compare spatial differences within the 
Clouds and possibly - for the first time - strongly con- 
strain th e shape of the low-mass clu ster mass function, 
see, e.g.. lde Griis fc GodwinI l|2007t) . This will provide 
the possibly best constraints on the evolution of the en- 
tire cluster mass function, and hence provide us with 
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a handle on the clusters' potential for longevity. 

3.3.4 Planetary Nebulae 

The census of Planetary Nebulae (PNe) in the MCs is 
incomplete and biased. These objects trace the low- 
and intermediate-mass stellar evolution, are important 
extragalactic distance indicators and contribute to the 
replenishment of the interstellar medium with new el- 
ements out of which a new generation of stars may 
form. Deep wide-field VMC observations will allow us 
to uncover the missing rmrnbcr of PNc contributing 
to the study of their properties and of the properties 
of the host galaxy. A bi-product of this research will 
be the compilation of the Magellanic Extended Source 
Selection (MESS) catalogue. 

PNc arc recognized as emission line objects in par- 
ticular of lia and [OIII] but also of other elements. 
Bright central stars and nebulae in uncrowded regions 
of the MCs were imaged by the Hubble Space Tele- 
scope down to ~ 25 and by Spitzcr in the mid- 
infrared. In the near-infrared VMC will reach a com- 
parable sensitivity. FN will be bright in Ks because 
of Br7 emission and much fainter, if detected, in Y 
and J (continuum) compared to other emission line 
objects; Br7 is less sensitive to reddening. The com- 
bination with deep optical imaging and spectroscopy 
will not only contribute to the selection and identifi- 
cation of new PNe but will resolve the ambiguity with 
HII regions, young stellar objects, SN remnants and 
background galaxies. 

Recent observations have shown that the surface 
brightness of PNe is well correlated with size, the fainter 
PNe tend to be larger and current samples are highly 
incomplete at this level. Just the central 25 deg^ of 
the LMC have been surveyed by deep Ha observations 
and that has already tripled the number of previously 
known PNc. Observations of the SMC cover a larger 
area of the galaxy but are on average shallower. In ad- 
dition, older objects are considerably undersampled, 
these are usually found out to large distances from the 
centre. The present data show a spatially and evolu- 
tionary biased sample of PNe which limits a complete 
understanding of this late evolutionary phase and a 
broad use of these objects (i.e. luminosity function, 
progenitors). Considering that the AGB population of 
the LMC and SMC define smooth elliptical structures 
covering areas of about 116 deg^ and 45 deg^, respec- 
tively, there is plenty of room for new discoveries! 

3.3.5 Ancillary goals 

There are other science topics that VMC will consid- 
erably contribute to. Those in which the team is di- 
rectly involved are: the determination of the distance 
to the LMC (a reference for the distance scale in the 
Universe) with an unprecedented quality that will re- 
duce by a factor of two current uncertainties; finding 
obscured massive stars and unreddened 1.5 M© pre- 
main sequence stars; determine the proper motion of 
the Magellanic Clouds by using VMC data alone over 
the five years of the survey, resulting in an accuracy 
of ~ 0.05 mas/yr, or by combining VMC data with 



2MASS data spanning a total time of about 15 years, 
reducing further the uncertainty in the measures. Fi- 
nally, one of the most important aspects of VMC will 
be to provide targets for new follow-up observations 
using telescopes with a larger collecting areas like the 
Very Large Telescope (VLT). 

3.4 VMC complementeiry surveys 

The VMC data alone will be a valuable resource which 
aims to explain the Magellanic System but also to pro- 
vide a highly valuable counterpart for stars detected by 
other means, building on the scientific value of the re- 
search each survey set out to produce. Among these 
complementary surveys are: 

• EROS, OGLE and MACHO microlensing sur- 
veys that observed and/or are still observing ex- 
tended areas centred on each MC periodically 
for/since several years allowing the characteri- 
sation and discovery of many short period vari- 
ables such as RR Lyrae and Cepheids, these data 
will be used to measure the period of these vari- 
ables while their mean Ks magnitude will be 
obtained by VMC, these period-magnitude relar 
tions will be used to trace the three-dimensional 
geometry of the MCs; 

• SIRIUS and deep-2MASS are two near-infrared 
surveys of the MCs which will reach a magnitude 
fainter sources compared to the original 2MASS 
survey, these surveys have been completed very 
recently and will represent a step further in the 
study of near-infrared stellar populations in the 
MCs until the much deeper VISTA data will be- 
come available; 

• SAGE and S3MC are two surveys currently on- 
going from the Spitzcr Space Telescope, they fo- 
cus on obscured sources like embedded late- type 
stars and star forniiiig regions in the MCs, many 
of these objects do not have a near- infrared coun- 
terpart and are too obscured to be detected at 
optical wavelength, this aspect severely limits 
their classification and study and VMC data will 
therefore be extremely valuable; 

• MOSAIC is a deep optical survey of the outer 
MCs from 7° to 20° from the centre, the over- 
lap with VMC data will be minimum but both 
surveys will be highly complementary; 

• AKARI is a mid-infrared space telescope which 

is currently observing the MCs via an all sky sur- 
vey but also via dedicated observations. These 
data, analogous to the Spitzer data, will charac- 
terise dusty sources for which VMC counterparts 
will prove highly useful. 

• STEP is an optical survey of the SMC and the 
Bridge components of the Magellanic System to 
be performed with the VLT survey telescope (the 

VST), these data will provide unique periods for 
short period variables located in the Bridge and 
will also reach sources as faint as VMC will do 
across the SMC; 
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• GAIA is an astrometric survey which is due to 
begin within the next decade, it will measure the 
accurate proper motion of the MCs, the kine- 
matics and metallicity (via the Ca II triplet) of 
all bright giant staxs, these informations com- 
bined with VMC data as well as with optical 
data of a similar sensitivity will provide the nec- 
essary ingredients to study the evolution of the 
Magellanic System, the propagation of star for- 
mation as well as the interaction with the Milky 
Way galaxy. 

4 Conclusions 

The Magellanic System has yet many challenging as- 
pects that new surveys, with the increased quality of 
the coming data and new theoretical models and their 
ability to explain detail observations, aim to resolve in 
the next decade. 

Prior to new facilities like GAIA, JWST and ALMA 
we need to exploit data from VISTA and similarly 
powerful telescopes at other wavelengths. Surveys like 
VMC will provide unique and high quality data for 
science and training of young astronomers. 
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